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Improvements in or relating to Variable Speed-Gears 
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I,' Frkoekick Wuiuham MxCon.vu,, a 
British: Subject, of Old Thorns Farm, 
Weavers Down, Lip hook, Hampshire, do 
hereby declare the nature of this invention 
to be as follows : — • 

This invention relates to variable speed- 
gears of the infinitely variable type, and 
has for an object to provide a construction 
which is simple and inexpensive to manu- 
facture. AccordbiJ to this invention, a 
variable speed-gear comprises two rela- 
tively rotatable transmission members, 
each having a circumferential friction 
track, a friction roller engaging both said 
tracks, a mounting for said roller having 
means for tilting the axis thereof in rela- 
tion to the axes of the transmission mem- 
bers, which circumferential friction tracks 
and the periphery of the roller are so 
20 shaped that the tilting of the roller axis 
causes the ratio of the radial distances of 
the points of contact between the roller 
and the two transmission members to vary. 
In such an*arrangement,.thc transmission 
members may be fixed against rotation ami 
the roller nmy be arranged to ho rotated 
bodily about th e axis of the transmission 
member, thereby providing an epicyclic 
gear. 

The aforesaid roller may be provided 
with a spherical or part-spherical peri- 
phery, and the frictional surface* on the 
transmission members may be arranged 
tangential thereto, while the means for 
tilting the axis of the oiler are such that 
tie axis of tilt passes through the centre 
of the sphere. 

Although the above arrangement en- 
ables the axis of the two transmission 
members to he inclined in relation to one 
another, they are preferably coaxial. 

The peripheral surface of the roller may 
ht? other than spherical, or the axis of lift 
niay be disposed from the renin! of the 
spherical surface, in which canes the two 
transmission members uay be so arranged 
that they are resiliently pressed together, 
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enabling thy friction surface to be main- 
tained in contact with the roller when the 
axis of tilt is altered. 5Q 

In one form of construction the afore- 
said transmission members may each com- 
'prise an inwardly-directed circumferential 
friction face* For example, each may 
comprise an aunulus in which the inner 65 
periphery is arranged to provide the fric- 
tion trdek. The friction surfaces thus pro- 
vided may be conical in shape, and are 
arranged tangeutial to the surface of the 
roller. 

In the case where an epicyclic arrange- 
ment is provided, the mounting for the 
roller may be pivotally connected by a 
i nk to a sleeve axially movable along the 
driving shaft but in driving connection 
therewith, so that axial movement, of the 
sleeve is arranged to tilt the axis of .rota- 
tion of the roller. In such an arrange- 
ment, pressure may be maintained between 
the roller and the two friction surface* by 
reason of the centrifugal force imparted 
to the roller by its bodily rotation about 
the axis 'A the driving shaft. Spring 
means may, however, be provided for sup- 
plementing the aforesaid pressure. 

The aforesaid roUer mav be mounted on 
an axle which is pivotally connected by 
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said link to the sleeve, which axle is cap- 
sliding movement in 

the roller. 



able of longitudinal sliding 



The roller and its axle may be mounted 
in a cage rotnt.thly supported on the driv- 
ing >haft but fixed against axial movement 
thereon so as to prevent axial thrust being 
imparted from the roller to the two trans- 
mission members. 

The aforesaid friction surfaees and the 
swrfare «f fh#> mU^r may 1h* formed from 
h:i rd ftleel. 

Dated thi> lath dav of March. 1!)|;V 
BOtJLT, WADK'A TRXNWNT. 
Ill & 112. nation Garden. 

London, E.C.I, 
Chartered Patent Agents. 
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Improvements in or relating to Variable Speed-Gears 

I Fkedekick Wuioilui McCojfjfix, a Lousiug^^ The huusiug 7 i» Provideii with 
British Subject, of OKI Thorns Farm, pins ID which aro engaged oy the bifur- 
Weavers Down; Liphook, UaihjMhirc, do tated erids_18 of the limbs of a forked 
hereby declare the nature of * bis invention lever-arm 13. • The forked leyer-arin is 
5 and in what manner tbp same is. to be pivotally mounted ut 20 on said casing, 65 
performed, to be particularly described and is provided witJi a lover-arm 21 which . 
and ascertained in ijnd by the following extends out through a slot in the casing, 
statement:— and is pivotally connected ut its end to an 

This invention relates to an epicyelie adjusting rod 22. The adjusting rod is 
10 v;iriable>peed-gear of the infinitely vari- screw-threaded and receives an; adjusting TO 
... able typ^» and has 'for Vii object to provide nut 23 having a stem portion 2-4 which 
"a construction which is simple and iuex- embraces an internally threaded sleeve 25. 
pensive to manufactured According to The sleeve extends through a hole in a ; 
this invention, an epicyelie variable speed- trunnion member 26 rotatable in lugs 27 
15 gear comprises two wheels each having an fixed to the casing 14. The extremity uf 75 
internal friction track, which two tracks the sleeve is provided with a head 28 
engage different parts of a planet wheel , which abuts against a flat face fonued on . 
formed as a friction roller which iracks one side of the trunnion pin, while a 
and friction roller are so shaped as to per- shoulder 29 on the nut abuts a llat face on 
20 mit the axis of the roller to be adjustably the opposite side of the pin. Tims, by 80 
tilted causing the ratio of the radial dis- rotating the nut the spindle 22 may be 
tances from said axis to the point of con- moved relatively to the casing and rock 
tact between the roller and the two tracks the lever-arm 21. By this means the block 
to vary, a mounting for said roller adapted 16 may bo adjusted along the shaft 10 
25 to impart tilting to said roller and to per- The block carries on each side therco! 35 
mit its bodily outward movement under pin 30 whjjch engages slots in two pairs oi 
" centrifugal force whereby it i:* maintained fork arms 31 which straddle the block 15. 
against the friction track. In such an One pair of arms constitutes a part of a 
arrangement, one of the friction tracks mounting for a spherical roller 32 disposed 
30 njay be arranged for connection with the on one side of the axes of the shafts 11 and 00 
driven shaft and the other is fixed, while 12, while the other pair of jjius eon- 
the mounting is arranged to be rotated by ctitutes a part of u similar mouutiug carry* 
\\ driving fthaft. jug a roller on the opposite side of sum 

The mounting together with roller is axis, only one of which mountings is 
35 capable of bodily outward movement as shown in Figure 1. The mounting curries 9§ 
well a3 being capable of tilting. The afore- a apindle 34 on which are mounted ball- 
said roller may be provided with a hearings 33 located in housings in the 
spherical or part-spherical periphery, ami roller 32. The fork arms 31 embrace Hat 
tlie frictional surfaces on the wheel* may *ide faces of the block 10 and thus the 
40 be arranged tangential thereto, while the rotation of the shaft 10 is communicated 100 
. mounting for the roller is adapted to tilt in the roller mountings through the block 
about an axis which parses through the li. Thus, the rollers 32 and their fork* 
centre bf the spherical surfaces. :;i tend to be thrown outwardly by centri- 

The following is a description ot one Imjul force and thus movement U per- 
45 embodiment of the invention* reference nutted by reason of the location of the pius 104 
being made to the accompanying draw. :Uj j h \h v S K»^ ;„ t] lt! f ur k arnw ;Jl. tuvh 
ing, in which :— teller engages two track? Ho and 3ti having 

Figure 1 is a section through a part or conical faces arranged tangential to the 
the gear along a plane including the axes rurfacc ot the roller, the former track 3<j 
50 of the driving and driven shafts, and beititf iixed to the ca*iiiir bv bolt* 37. while 110 
Figure 2 is a side elevation of the the latter track i* fixi^l fiy bolt* 38 to ,i 
mounting for the roller. ^ M>ide.r member 3D fixed to the shaft 11. 

The driving and driven ahnfb 10 and 1 1 As indicated above the casing I I u pro- 
uiy mounted in bearing* 12 and 13 in a vtded with u friction AUitnce it) which may 
M casing Mwhicl. may be fixed against rota- be held by u brake-hand. It will 115 
tion by a brake hand ending the surface appreciated Uint when the casing is k«M 
40. A block 15 is keyed or *plined on the the bodily rotation tranftmitted to <Lc 
shaft 10 so as to slide axially thereon and roller mounting w»ll cau^e the roller to he 
U provided with one part 9 o{ a bnll-roce, rotated on iU spindle by reu*mt nf Us emu 
«0 the other port 8 of which is carried by a with the fixed track 36. f f the spindle 120 



>*. .34 u inclined to the axes of the shaft* 10 
' .al^d 11. tbe'point of contact between the 
track Bo and the roller, will be ut a different 
distance from th# ox»" of the roller thun 
5 the point of contact between the roller and 
the friction, surface 36/ Thus, the track 
iiti will rotate and transmit a drivo to the 
- shaft ll, the gear-ratio depending on the 
: anglq of tilt of the spindle 34. \ \\ hen the 
10 axis of the spindle is parallel with that of 
the shafts 10 and 11 no drive will be trans* 
nutted. Also, if the brake-band is released 
,. from the; friction surface 40 no drive will 
v be transmitted since the roller will merely 
15 roll around the track 36 and if the axis of 
; ^ {he roller is inclined the roller will rotate 
_ the casing idly, and thus the device oper- 
ates as a clutcnv ". . • . ; 
Although the above arrangements have 
20 been described^ in relation to a driving 
and driven shaft .arranged coaxially, it 
■ will be appreciated that they might be in- 
clined relatively to one another, y 

Furthermore, the peripheral surface of 
25 the roller might be other than spherical 
and the mounting for. the roller might be 
arranged so that the axis of tilting was 
disposed away from the axis of rotation of 
the roller, in both of which cases the two 
30 -transmission members would be required 
; to be mounted so as to be movable towards 
and away from one another, and so as to 
be resiliently pressed together, thus en- 
abling the friction surfaces to be main- 
35 v tained in contact with the roller when the 
axis of tilt was altered. 
Having now particularly described anil 
„_ ascertained the nature of my said inven- 
tion and in what manner the same is to 
40 be performed, I declare that what I claim 
is: — 
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An epicyclic variable speed-gear 
comprising two wheels each having an in- 
ternal friction track, which two tracks 
engage different parts of a planet wheel 45 
""formed as a friction roller which tracts 
and friction roller are so shaped as to 
permit the axis of the roller to be adjust- 
ably tilted causing the ratio of the radial 
distances from said axis to the point of 60 
contact between the roller and the two 
tracks to vary, a mounting for said roller 
adapted to impart tilting to said roller 
and to permit its bodily outward movement 
under centrifugal force whereby it is main- 56 
tained against the friction track. 

2. An epicyclic variable speed-gear 
arcording to claim 1, wherein the mount- 
ing together with the roller is capable of 
bodily outward movement u^uler centric 60 
fugal force as well c,s being capable of 
being tilted. 

3. An epicyclic variable speed-go r 
according to claim 2, wherein me afore- 

' said roller is provided with a spherical or 65 
part-spherical periphery and the fractional 
surfaces of the wheels are arranged 
tangential thereto while the mounting for 
the roller is adapted to tilt about an axis 
which passes through the centre of the 70 
spherical surface. 

-. 4. A variable speed-gear substantially 
as described with reference to the accom- 
panying drawings. 

-i 

Dated this 3rd day of April, 1946. 

1JOULT, WADE & TENNAST, 
111 & 112, natton Garden, 

London, E.C.I, 
Chartered Patent Agents. 
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